Phytochemical investigations on the flower of Erythrina arborescens resulted in the isolation of eight new Erythrina alkaloid, erytharborines A-H (1-8), together with 17 known alkaloids.
Introduction
The Erythrina and Homoerythrina-type alkaloids, derived from two tyrosine units via oxidative coupling and intramolecular rearrangement, consist of more than 200 alkaloids from Erythrina and Cephalotaxus genus.
1,2 The erythrinan alkaloids are ubiquitous compounds in the Erythrina genus of family Leguminosae. Special attention has been received in this eld mainly by their curare-like neuro muscular blocking activities, 3 anxiolytic-like activity, 4 induced sleep, 5 anticonvulsant activity, 6 anticataract 7 and antifeedant 8 activity etc. Particularly noteworthy, the star molecule, dihydro-b-erythroidine, was used as tool to characterize neuronal nicotinic acetyl-choline receptors. 9 Thus, pharmaceutical chemists paid much more attention to this type natural products. The erythrinan alkaloids possessed 6/5/6/6 spirocycle systems with a stable 5S-chiral center, seemingly exhibiting a not so diverse and fascinating molecular architecture. Nevertheless, the spirocyclic and aromatic skeleton in erythrinan alkaloids became challenging polycyclic molecular architectures.
10-12
Generally speaking, skeleton rearrangement served as the main pathway to structural diversity of natural products. Analogously, besides aromatic erythrinan alkaloid (erysotramidine 13 ), this class compound also included nonaromatic alkaloid, e.g. six-membered lactone (b-erythroidine 14 ) and pyridine ring D (erymelanthine 15 ). Both molecules attracted many interests in total synthesis. 1, 16, 17 Under considerable efforts of our research group devoted to the phytochemical investigations on Erythrina species, several novel dimeric and trimeric erythrinan alkaloids some of which showed cytotoxicity were obtained. 18, 19 As part of an ongoing research for structural newly erythrinan alkaloids, phytochemical investigation of the owers of Erythrina arborescens Roxb. led to eight new alkaloids erytharborines A-H (1-8) ( Fig. 1 ) together with seventeen known alkaloids. Their isolation and structure elucidation were described in this study.
Results and discussion
The alkaloid fraction of E. arborescens was separated to yield a total of 25 compounds by a combination of chromatographic procedures as described in the Experimental section. All compounds might be alkaloids since they showed positive response with Dragendorff's reagent on TLC.
The Erytharborine F (6) was obtained as a white amorphous powder. Its molecular formula was determined to be C 19 24 with exception for an additional hydroxyl group, which was deduced from its molecular formula. Substitution of hydroxyl group at C-7 was supported by the HMBC correlations of d Erytharborine G (7), a white amorphous powder, had the molecular formula C 19 C NMR data. In the HMBC spectra, correlations between H-8 (d H 4.31) and d C 173.8 (C]O) attributed the carbonyl to C-10 position other than C-11. Likewise, the hydroxyl group was determined to be attached at C-11 by HMBC correlations of d H 7.23 (H-17) to d C 68.3 (C-11). Therefore, compound 8 was dened as 10-oxo-11-hydroxyerysotrine. On the basis of the ROESY experiment, a correlation of H-3/H-4 eq. and H-4 eq./H-11 assigned the 11-OH group as being b-oriented.
The positive optical rotation value of 1-8 suggested that they had same conguration at C-5. 16 So 1-8 should possess identical 5s-conguration, and named as Table 2 1 H NMR spectroscopic data for 1-8 in acetone-d 6 (J in Hz) erytharborines A-H, respectively. Additionally, all reported Erythrina and Homoerythrina-type alkaloids have this congu-ration so far. The known alkaloids were identied as, erytharbine (9) 
Conclusions
To summary, twenty ve erythrinan alkaloids were isolated from the owers of E. arborescens Roxb. and among them eight novel ones, erytharborines A-H (1-8) have been elucidated. Alkaloids 1 and 2 were the rst found erythrinan alkaloids with 2H-imidazole ring. In addition, 3 was an alkaloid containing an oxime group. Other alkaloids (9-25) were rst obtained from E. Arborescens. The discovery of compounds 1-8 is a further addition to the diverse of alkaloids belonging to the Erythrina genus.
Experimental section

General experimental procedures
Optical rotations were measured with a Jasco p-1020 digital polarimeter. UV spectra were recorded on a Shimadzu 2401PC spectrophotometer. IR spectra were obtained on a Bruker Tensor 27 infrared spectrophotometer with KBr pellets. 1 H, 13 C and 2D NMR spectra were obtained on Bruker AV-600, AVANCE III-500, and AVANCE III-400 MHz spectrometers with SiMe 4 as an internal standard. Chemical shis (d) were expressed in ppm with reference to the solvent signals. ESI and HRESIMS data were recorded on a Bruker HCT/Esquire and a Shimadzu UPLC-IT-TOF spectrometer, respectively. Column chromatography (CC) was performed on either silica gel (200-300 mesh, Qingdao Marine Chemical Co., Ltd., Qingdao, China) or RP-18 silica gel (20-45 mm, YMC Chemical Ltd., Japan). Fractions were monitored by TLC on silica gel plates (GF254, Qingdao Marine Chemical Co., Ltd., Qingdao, China), and spots were visualized with Dragendorff's reagent spray. MPLC was performed using a Buchi pump system coupled with RP-18 silica gel-packed glass columns (15 Â 230 and 26 Â 460 mm, respectively). HPLC was performed using Waters 1525EF pumps coupled with analytical semipreparative or preparative Sunre C 18 columns (4.6 Â 150 and 19 Â 250 mm, respectively). The HPLC system employed a Waters 2998 photodiode array detector and a Waters fraction collector III.
Plant material
Flowers of Erythrina arborescens Roxb. Hort. Beng were collected in September 2014 in Yunnan Province, P. R. China, and identied by Dr Chun-Xia Zeng. A voucher specimen (no. Cai20140907) was deposited in the State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany, Chinese Academy of Sciences.
Extraction and isolation
The dried owers of E. Arborescens (6.5 kg) were powdered and extracted three times with MeOH at room temperature. Aer removing the solvent, the residue was dissolved in 2% HCl soln and ltered. The acidic soln was washed with EtOAc three times. The aqueous layer was then adjusted to pH 8-9 with NH 3 $H 2 O and extracted with EtOAc to obtain crude alkaloid extract (62.5 g). The extract was subjected to column chromatography (CC) over silica gel and eluted with gradient CHCl 3 Compound 6 (2 mg) and 7 (2 mg) was obtained from V-1-4 using a preparative C 18 
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